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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

IN RE APPLICATION OF: Akira UMEZAWA GAU: 
SERIAL NO:New Application EXAMINER: 
FILED: Herewith 

FOR: SEMICONDUCTOR MEMORY DEVICE INCLUDING MOS TRANSISTOR HAVING A FLOATING 

GATE AND A CONTROL GATE 

REQUEST FOR PRIORITY 

COMMISSIONER FOR PATENTS 
ALEXANDRIA, VIRGINIA 22313 

SIR: 

□ Full benefit of the filing date of U.S. Application Serial Number , filed , is claimed pursuant to the 
provisions of 35 U.S.C. §120. 

□ Full benefit of the filing date(s) of U.S. Provisional Application(s) is claimed pursuant to the provisions of 35 U.S.C. 
§1 19(e): Application No. Date Filed 

H Applicants claim any right to priority from any earlier filed applications to which they may be entitled pursuant to 
the provisions of 35 U.S.C. §119, as noted below. 

In the matter of the above-identified application for patent, notice is hereby given that the applicants claim as priority: 

COUNTRY APPLICATION NUMBER MONTH/DAY/YEAR 

Japan 2003-165152 June 10, 2003 

Certified copies of the corresponding Convention Application(s) 
H are submitted herewith 

□ will be submitted prior to payment of the Final Fee 

□ were filed in prior application Serial No. filed 

□ were submitted to the International Bureau in PCT Application Number 

Receipt of the certified copies by the International Bureau in a timely manner under PCT Rule 17.1(a) has been 
acknowledged as evidenced by the attached PCT/IB/304. 

□ (A) Application Serial No.(s) were filed in prior application Serial No. filed ; and 

□ (B) Application Serial No.(s) 

□ are submitted herewith 

□ will be submitted prior to payment of the Final Fee 
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MAIER & NEUSTADT, P.C. 



Marvin J. Spivak 
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22850 c , rvjn McClelland 

Fax. (703) 4*1 3 -2220 Registration Number 21 , 1 24 
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This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 
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n £»#&^H]i& 1 5t«?Wo 
[0 0 3 6] 

^LT, Iin^f'3-fi6^ nH;7Kl/^ifRA0~RAj i:jEL.Ct 
, 7-HWL0-WLm^^^MtSo f Ltfl n-?f n-^l 6 
U\ Vpp (mtfl 0V) S«7 - K<U:4x&c tfz^ |2o^f3-^ 
1 7«\ -tUt YV- h%&S G 0~~SGmtc "L" l"<)l> Z 5- z. 2> Q $fz*l=V 
•b^OifiVBB (-6V) fc-T&o KoT, ^:T<7)ii^h 5^7^ S Tfi* 
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[0 0 3 71 

±$z<omm. " i " r-?iti (4 - o - r*- * £ mm^ \£ 7 hib 

L 0 ~~B L n ZfrlXJ^) -b;i/ h y >y^^MT^ K W >&m~5-x. h ti& 
o -f&t, il^7- K*HWLKf4Vpp (1 0 V) ^Pin^tL, "1" t"-*£# 

0" t*— * ^»§^tf^i>^e 'J -tr;v h 7>yX^MT^) K W >ffife{4VBB 
(-6V) ^P«ti<i>o iot, "1" ■r-9&m%&is'<&**:V-t)i>hy 
>y^^MTm h • KW >m<Dm&£i (1 OV) ;6 ? +53^4&v><7)-e 

<7)H|{iI£##1-&o flkfr, "0" T ? -*£#£&tf^§^';-fe;i' h 
MTTIt h • KW>ro«>W&3S (16 V) 7n-r^> 
M:1B ? FN tunnel ingle J: otftA^Wo ^IS^ V «fe /U h 

[0 0 3 8] 

j KfcKX, JzU? h MUS G 0 ~ S Gm<D^-ftifr%:M%iir2>o M-bV 
^ h**- hiftKtt, "H" (#ilxJ4*Vcc2) ^i^So ^IJ?>bl/^ 

hy-Mfi^t "L" («i(fOV) T-&& 0 Hot, S^-bU^hT"* 

- h *§lfcgM*$ fifcjKR Yyy i?* 9 S T i4* >4« t sfi: 0 , $¥MU^ l>9Yr 

-vmz&mzntzm]frh7>i?x?sTit*7vmt%2>o tot, m$t** 

|lo-)f3-^l6li, ^t(O7-HWL0-WLm^ "L" (0V 
) h-fho itz, y-^IK7^A18(i, y-^SLWifitOVitSo 
[0 0 3 9] 

tfz, 77 7Afn-^ 1 3 (4, 77 7 AT KU^f^C A 0 ~C A i tCffrDT, 
V>-ftL^<7)77 7AM^iaC S L 0-CSL n^iI^1-^> 0 f Lt*7Af 3-/ 
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13 14, Vcc2$:M*7AiMt:4x.^o if y HUB L 0 ~B L 



[0 0 4 01 

fit, kf y MBL O-BL nt:, fllx.!* 1 VSjROKJE^x. <b*t& 0 f 
"1" T-*-^/6 ? #§ii^ ttrv^^^i; -t^MCW^^E'j -fe;u h ^ 

-cmit^jittL&o fin??, "o" r'-^3&«#§5ii*L-c^*^*';-t;i/Mco^* 

[0 0 4 1 ] 

J^O!^, tf -7 h HB L 0 ~ B L n (DmfiLUmitL, ZhWkA. Z*>AT 
>7'1 4 j& J Jf ipB-t & - =fc o TR*ffl L»ffci&*fTfr*t<&o 
[0 0 4 2] 

fe*L& 0 tot, EI 1 <DfflT$>2> £, *f)*i)VTl"(l\K^tti2><£x<D* 
[0 0 4 3] 

IH 1 K&V>T., |lD7f3-/16li, VBB (-6V) £, 
WL0-WLmt:4A5o (>7ai;HI^) omtefiVpp (1 0 

V) £:£tl& 0 ^-col^, >* 1 J-feMC0^t l J^b7^i'07D-f 
-f>^y-b*t>tWN tunnel ingK J: oT-N^Sfl^RKS I §tfe^ft& 0 

[0 0 4 4] 

^iJ, 16, 1 7#, *7AMlCSL0~CSLn, 7 

- KIWL 0 -WLm, ^UHrl^ h Y- h^SG S 0 - S GSm^I^n^ 
OV^^y7 MJS&2 4, 3 0, 3 4<7)W, EI 3 , El 4 £fflv*T!ftfJJJ LfzM 
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[0 0 4 5] 
[0 0 4 6] 

(i) 77 -7 v^^^»;oij;^iis^[p]±T'§^o 

HI&2 4, 3 0. 3 4fi, pft^MO S h 7>vX^ 4 4, 4 5 Lt^ 
*o fit, n 7 7 K l/^ - Kff J 7 A 7 K 1/^ f'3 - Kit ^ " 

*i*ytfM> t^iiSo tst, p ft^^Mo s h y y v\x *? 4 2 7^m 

^«{£Vcc2 7^53^t£*i<i>f£:f:, n7T YVT^T^i- Kff £ £ (± # 7 A T K 
I^-Tn- Hf-^-OVcc 1 l^;l^£> Vcc2 V^;l^<£>^&B$|!g (a t 1 ) £31 
»ffcW3feSo «toT, 77 -y OSft^Jg^lnj±f *o 

[0 0 4 7] 

5(i. 13 3 K^fllJjKlCjsnT. pft^^M0SF7>y7^ 4 4, 4 5 £/H 

>-77^4 2, 4 3(7)7-71^ Vcc 2 KfflB&SkWL* tlX^& 0 ±SBH* 

^(7)^;i/y7b@Mfti:ov^, 0 6»-ciiSt4o 

f IN (n ^7 7 K 1/7 73 - Kf f f 7 A 7 K W7r n - Kf f ) , &Zf 

\ZJ~YA2 {WMXtim^r/ I N) „ 7 -KB 2, £tfV - KC 2 K^t-Ste 

[0 0 4 8] 

m^T* J: 9 K:, B#£iJt UC^v^rn^T Kl/7f3- K^ifcli*5A7 

-H" u-ouK^^tztu^-r^o -tzt, Rmxtim^ 

/IN (7-KAlOlfi) f± "L" V^;i/h&& 0 - -"t^fli &£<7)7>*\ y 
-KBIOtWio B#^Jt mtfrCli, AMf INIi "L" U^Xhh 
<DX\ n f t ^ O S h 7 > y 7> ^ 4 1 >ttl> pf t^MOS h7> 
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yXN2^>ft|T^5 0 lot, y-VBl<Dmmt "H" 
(Vcc2) o 

[0 0 4 9] 

LT N B#£ijt 1 TV - KA 1 "L" l^;WC&&7><b, n^^^;U 

MO S h 7 yVT,*? 4 1 fi^-^^E^^^o -f%> n^-\^)VMO S h 9 > x 
* * 4 1 a** & o Tcg^ y-KClli " L " 7D-f^ 

y^&tttho io T, B#£0 t 1 mf£ & p f - -V ^;l/M0 S h 7 > * 4 2 (i^- 
>#t^£$£#U KW ^mrL^itL^tt^o Xtjm-W I "H" 1/^ 

^K^^Z\t^\ nft^PMOS ^7>y'X^4 0 ti^ >#cf*£ fct 
, n^-V^MO S h 7>y'X^ 4 0li K W >StffL£v;fL L£6£>£ 0 1" 
y - KB 1 omf£{±. pft^MO Sh7 ^42 i:ioTVcc2 £|£f# 

LXo h-fh t&iz^ n-f-^^;HvlO S 7>v*? 4 0 CJ;otgiIfil:i 
ftL£o tt&o -eoigf, 7- KB 1 <7)miif£, "H" (Vcc2) 
i^CfiTL^io pf t^MOS h7>y^^4 3 O^- h« 

fi^T^^^o fot, pf ^r^^MOS h 9 > ^ 4 3 \ZHr >tk 

m^tmr-f&o 1rZ>t^ J - KC 1 omfi/^Vcc 2 ^|p]^oT±#L^^>^ 
"b, p f t ^ O S h 7 > y X ^ 4 2 (i t 7^|a t lib 1^^.-6 0 p^-r^ 
MOS h^>v^^ 4 2 75^-7^«^^:#tf L^^»^ £T% J- KB 1(7)1 

fi^%mf4^i5c?v^Tv^< 0 -eLT, ft^w^fiy - kb i comfiti^ttmfi 

p f t ^ O S f 7 > y^ ^ 4 3 >ti t ^ ^ o ifcy-K 
C 1 omfi{iVcc2 ^^t>^§, pf^^MOS f7>y7,^4 2(i^-7^S 

[0 0 5 0] 

m±<7)j:dt', mb^-fm^^ht, u<yr ki^^t-^- kh^w^? 

AT KV'Xfn- Kif-^<7)mfi^ Vcc 1 l^;U7><b Vcc 2 l^;WC^#M"& <D[Z 
#N#^Sv^^t5^7)^ (At 2»At 1) o Z\it\t, u^JT Kl/7>f 3- K 
ffS^7)7A7 Kl/Xr^- Kte^** "H" l^;W;^ftLT7>£>, y — KB 

7*3- Kffi^^77 9AT Kl^-Xr^- Vm^tf "H" Ix^WCMLLt^^ 
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mo s f7>y^^4 2 tf ? :*y#^-e& y - KB 1 Wlfilil^Cii 
4 a^^^-v^n^-t&tc^i^im^^&o -fht, J- KC 

1 (^tttlipft^^MO S h 7 4 3 0^|?Jc^i-a^P>, •f^f 

, y- KC 1 <0«teri*ft£-t*<m;:ftl$ffl (At 2) £351"* i 1 1 
[0 0 5 1 ] 

4 4 , 4 5 75 s \ Wtipf t^iVMOS f7>yy^ 4 2, 4 307-Xi:t 
S*fitoratc|8:tt?>tLTi/>A 0 fit, pf J f^;i'M0Sb7>y^^4 4 > 
4 5©**- Mct±, ^ti-ZrtiXJjjg-^r IN, RKA^ff/ I N**A* $ *t& 0 

d 7 7 Kl^y fn- KffW*7A7 KU^W "H" WOVizm 
"it nftl- ;i/M OS f7> vy ^40, 41 ^^^fiir Or ytyM 

K^ittht^ |W|Bf^p^--^^;l/MOS h 7>yX? 4 4, 4 5 iPZ-tl-Fti* "7 
JRSL ^->tli:^^o ISot, n 7 7 K^fa - FfW*7A7 Kl/7> 
fl^ 1 "H" l^W^LL/dSPA. y-KClli "L" w*/i/-e<fe*a*, p?- 

;VMO S f7>yX^4 4 j&^^JRJKfcO-C, pftMO S h "yyVTs*? 4 

ooy-y(im^«fi7)^^uo^l$ttTv^^^-e^>^ 0 ^oT, 7-KBiii 

nft^MOS 1^7>yy^4 O^WU pf t^^MOS h7>y^ 
* 4 2 <0l£#£$ttft^ o y- KB 1 i±M*iMZ "L" 

Sfi) ii^^o /-FBI W^i: "L" V^WC^t?- & £ t T% pft^ 
MO S F 7 >y^ ^ 4 3 ^iS^^t:* /ttl^t'Mt^o -f2>£, p-^-v* 
^MOS h 7>y^ * 4 5it*>#Mfc$>Ztztb, y - KC 1 (DWitLli "H" lx 
(Vcc2) ^a^^tcSE-ffct" 4o 
[0 0 5 2] 
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vcc i vcc2 u^)\/^<D^mmmzmmititi%:z> 0 x^x, m&&L 

, #£^B# tcisv^-c. 7-K*iU -ti^^h^-h^ 
[0 0 5 3] 

-<^^<0^2 0||Mm g J^^#^ffim^g^ov>T^t--i>o * 

77 7ya^^'J^fx.-?,W;l/y7 2 4, 3 0<D|p]j£&m-C&&o 

[0 0 5 4] 

^^MBS-ei^0JL^[H3 *>»JiftK*3^-C, 2o^^y^|^4 8, 4 9 £ 
fftttfc^o-eab^o 3r-v^v?SfT-4 8 0— ^Ifefipf t^;VMOS f7>y 

-v^v^^M 9©-^SSl±pft^;i/M0S h7>yX^ 4 5oy- h Kg§ 

[0 0 5 5] 

^t^y^ti 1 4 8, 4 9<7)*7 7°'Jy^(:j:ot|iJi$^^oW^ 0 n 
77FU^f3 - K4f * 7 A -C 3 - Kfi#^ "H" V ^ ;u \zmt1r Z> t , 
pft^MO S h 9 ^44 (7)^- h^Ste^-v^y^^ 8 <7)7J y 7° 

} ) >7*iaotl#t^o ifepft^MO S F7>yX^4 5 hmfi: 
li^r t^'y ^ ti 1 4 9 ^) * 7 7° 'J y 71: J; o TTPIt-So ^-OM*. pft^^ 
M0Sh7>y'X^ 4 4, 4 5 i±*ti<?ti* 7tkm, * >WMt%& 0 
[0 0 5 6] 

&ib\ «J±^[1IS& 1 9 tcistt* y^y7 MHg&3 4 El 7 t mW.<0MJ& 
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[0 0 5 7J 
[0 0 5 8] 

itv^o SMHU&5 0(±, j£^iJ^M^n^2oco^ 5 1. 5 2 

tv^o -f>^-*5 1 <DXt); - Ktcti, Ay^f-i-I N^Av^tU -T>/s- 

* 5 2 OtB^^nf-t^iVMO S h^>v^^ 4 0 4 6 
^A#£tL& 0 tfz, ^JSE«fti±, -f Vt*—9 5 1 OA^jy- Kfc pf-t^;VM 
0Sh7>yX^4 4cD^r - h £ ^gn, 5 2 0A£y- 

[0 0 5 9] 

*mm^i%2>mj&^$>z> _tis (d o^^un^r, tic (2) o^&m 

[0 0 6 0] 

(2) i^;i^>7 MHK*fl![«^c>ai*W^«ffl|-e#*o 

4 5 or- h 7n-ro ^^jet* * o r , & ^ e> ^oi^h k «t 0 

. pft^MOS h J'yVTs? 4 4 <0mf4WJx.(^Vcc2^c7)i^v^mfi'e*o 

4 4 or- h«£mvcc2 + vcc 1 tv^ «v^sfstc^^ 0 -e-o^m, pf 

* * ;VM 0Sf7>y^^44 7»JK $ **** & 0 

[0 0 6 1] 

*«#J-C&&<h, A#fr^-INf±, *^v*55f^-4 8*Mife#««Kart* 
<fc «J ^ a®Ej^5 0X~%tk-f2>mmftfflfzl<f¥-<, pft^MOSl>7>y 
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^-e p ^ ^ ;nvi osb7>yx^44©y-b h mm k p ^ 

[0 0 6 2] 

4 4<7)^- hmf2:^±^-LT^, ^mtefilTBt Vcc 1 + Vcc1-te-C& 

o Mra, l^$<£>£ <h7^p -^^MO S h7>y^^4 5 t:o^t & &T{i £ & 
o «ff^Wi, mEE^miUj^l 9 Ktetf&l^O^i/y MUI&3 4 K&SiJi 

[0 0 6 3] 

nifafm H , ±f fill 1 co mt&MB K v * r , ^ifrfpBf i:iiV^;vy7MI^oy 
IfUC^&^y ->^^E';?)ffix_&l^;l/v:7 MHS&2 4, 3 0 <Dm$&m~?$)2> 

o 

[0 0 6 4] 

0^1-^ct9^> i/^;i/y7 h@g&2 4, 3 0(i, ±MM l 

^*Mff^-e^L7t:[iI3<7)^^43V^T. nft^MOS f7>y7^5 3 
, 5 4, RZfJ 55 ^iStt^^cO-e^^o nft^^MOSf7>y7 

* 5 3 ti. v-xfimtemmzmmzti, >t&v- kb i tz&mzft, ¥ 

4 (i, V - 7. ii^WmtL \zW3t £ *U Kl/^fy^nf-t^^MOS h7 > V7. 9 
4 0, 4 1 OV-vUl^^tU y-VK^ 4 >s*- ? 5 5 ~eS$S£ *t/~^ ^ > 

*KKIfc*&l&KW: "L" h , ^l&ffcKSI 

[0 0 6 5] 
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±ieis^:<7)p^;vv-7 hin^tc^v^T, mm-km^m^a^ A?>;<4m^s 

TBY# "L" V^^t £*t£7^<b, nft^^M0Sf7>y^n3lit7 
#£$L nft^WO S h 7 >i?7? 5 4 t $tL0^ 0 iot, ftj 

^r/;Mif STBY^"H" £ $ ti& 0 j£ 0 T, nfn^MOSh 

7>vX^5 3 t) s ^ n -f- -Y ^ ;i/M OS h7>yX^54 ft* 7%kW, t £ 

fr&o t&oT, y- KB 1 fi^i&mfii: $ nft^^MO S h 7 y 
^40, 4 i^y-7>(i7o-f r/^lt^Wo 

[0 0 6 6] 
[0 0 6 7] 

(1) <?33&&*K2Hix.T\ TIE (3) 0^£t#£^£# s m^£ 0 
[0 0 6 8] 

(3) 7rr/a^'J Olfl^ «ri&*-C § & 0 

119 tC/Bi- «t 9 $HMit:^^,7 7 y * **fl|x.* l^;i/v"7 h 
[gji&2 4, 3 0, 3 4fi, nft^HJO S h 7 > * 4 0 „ AKDV-^b 
&1ieM&Lt<Dm~n i f-\*)VMOS Y 7>y7^ 5 4 m&l h tlX ^ 2> 0 -f- LT 
N 7s? y/^^MK^X\t^ nf t^^MOS b7>y^^5 4(it7tii: 
ioT, nft^MOS F7>yX^ 5 4 <DV -7.&&j&m&frbfrM. 
ZthZ> 0 V<)Vi/~7 Ym&2 4. 3 0, 3 4 Ki5V>t\ «»i*&Vcc 

2^t>»jftmfittC3ti-*-miE/^36q?^L*v> 0 tot, vM'Jtfcl&fciJ^ 

is tt * M*«7J £ § . r>i/^ii7 7 7 y a^ ^ 'j Of l^jbC^t'&o 
[0 0 6 9] 

Hll 0(4, lSl3©ii||^lfpjCgJ77'7 ya>^'J^ix.5 
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, 5 4, £tM W?-* 5 5 *W>lftzi><DX*-$>2> 0 ^^flJJK J; o T , (1) 
, (3) (O^^mhfiho 
[0 0 7 0] 

(a 1 1 fi. ±tm 3 <D%mm<7)m 2 mm^h ? ^ y ^ <; (Dmtz> 

CM 5 5 Zmiffzkoxfr&o *||f!(:J;oTi (l) (3) 

[0 0 7 1 ] 

4:«Wc£>v>-C(2, 5 i nxjjy- MOSf7>y 

^^44 cor- K t<Dmiz?n y 7 5 6 /^$c£tL. -Y 5 

2 c^A^jy- K<h, MO S K 7 4 5<D^- h tcDT$\Zy- u y y- y>( 

-9 5 7j&*S&RS*lTV>£ 0 

[0 0 7 2] 

il 2li, ^n-y^ K-Y ^ 5 6 , 5 7 O HI i& EI Hl^f & «£ d K 

N ? u y y- 5 6 , 5 7fi, 2oo p ft^MOS h 9 

0, 9 1, S^'2oWnft^^MOSf7>yX^ 9 2, 9 3 ^Ltv^ D 
pft^iHVIOSF7> > 9 0 (i, V - X **«ag*t£ Vcc 1 £ 
- Ytffxjy 9 KM > y ^_^(7)X^/- KIN2 Cgl^lLTv^ 0 p^--v^;l/ 
MO S f7>y^^9 1 f±, 7-^^'pf t^MO S K 7 > 9 9 0 0 Yv 
4 y^Wtft^tL^ Klx^f >j&*^ n y 9 hM >a*-^^/- KOUT2 ^g$c 
£*U h [Z%My\9 >/Mit/S TB Y75 ? A^J$ti^o nft^MOS 
^>y'x^ 9 2(±, v-^^m^jy- KOUT 2 KSM£S*U r- M:^^> 
^Mff STB YtfXt)ZtlX^Z>o nfUJVMOS 9 3 (±. V 

-^^nf + IWO S h * 9 2V>V-Alz&fit£ti^ K W 

mfi«*5c£*U h^A^jy- KIN2 ^^M$tLTv^ 0 
[0 0 7 3] 
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•t- Ktf>B£fc, "H" £*l& 0 
[0 0 7 4] 

^^^UifSTBY^ "H" l^;l/<DHI, ^D 7 ^fM>^-^5 6, 5 
7 li-ft^-SriUS fit, AM^IN^"L" P^K^itKfi. ?u-y 

7 K-f W*-* 5 6OM0S l>7>y^^90~9 2 £: & <9 . 

y^tT-4 8«-MStt "H" (Vccl) t&£ 0 ffiot, 

Sf : F-4 8omSMO*f£Hi±Vccl ^#$^-6 0 ^n 7 nM>^-^ 
5 7 -Cfi, MO S 1^7>y^^9 1-9 3^ >*KJgt t * 0 „ * */f->* 4 
" L " ly^;i/ (0 V) <h lot, +t^y^it-4 9<7)t 

SM^lfil^ Vcc 1 £tL£ 0 
[0 0 7 5] 

flfe^T, A^Hf-f- 1 N/6 ? "H" l^;K£>HIKfi N ^/N°v*Sf^4 8 <7)— 
{± "L" W<)1< (0 V) ^r^v^St^-4 8 0«Sraomf5M(±Vccl 

KftftZtl&o . *Jt+t^y^^4 9^«gli "H" (Vccl) 
^r^/^v^^T-4 9 0m*WO*fi[||l±Vccl JC^$*L-6 0 
[0 0 7 6] 

_tffi*£ST% v 7 h Elftj&*l&fiMfc)& t * <9 , * 9 S T B Ytf 

"L" l^;WC£*i&£:, 70 7^fMws-^ 5 6, 5 7li^»Mlfc^-5 
o fLT, A^Mf-^I N^A7^^tL^><h, pft^MOS 1^7>y^^ 4 4, 
4 5 0«fifi, -Vccl~2 • VcclW7-F$^o 
[0 0 7 7] 

±fBO«fc"9fc, #Rj^i^cioV^T^r-v/^>^^T-4 8, 4 9 0SftHlfiH 
[0 0 7 8] 

St, 2^<7)mv^l£&^^L. — (13 3 HiS^T, Vcc2^^nf 
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t^ii/M0Sf7>y^^4 0OV-^i:S^a) coMii (/-KB 1) £^ 
fc, flU^m-i/t^ (Vcc2 nft^MO S h 9 >v** 4 1 OV-yUC 
^W^^itLrmffi (/-KC1) l/^;vy7 MHj^lcisv^T 

x, R^mmmmzm^Lx^^o vt^x, -^^mmw^mitL (/-kb i 

) «^^H^1-^o -e^fS*. fl]l?j<9my;?E^S&?>m{3: (/-KCl) &il^> 
?W^$:7e1"&o fit, ±Ifit# j^<7)lx^;l/v-7 hllll^H. 077KP^f3-F 

vyvm, br-vm, Jktfv- vm^msLx^&o tot, 7rr> 

[0 0 7 9] 

&ib\ _hIS^177^H3^^M^"e(±, *7Af3-/l 3 25.^2 n ^x* 
3-/17^, 77 7 A 7 K L^4f -^-C A 0 ~ C A i RZf n <7 T K lx* jf -Sg-R A 0 
~RA j Stt^-FLt^ ^<DmJ±V^£ Vcc 1 Vcc2 KWfc&h^ 
ZmzmfxmMLfzo L^U Hi u^t^-^I 6 tlTO^ %\zii?AT 
WMt^-C A 0 ~C A i S.tfn^T Kl/Xffif R A 0 -R A j Olffl/^i^ 
Vccl 7>£> Vcc2 MLt^v> 0 EI13{i, ±f£^ 1 Ti^M 3 (DMMJfmv) 

[0 0 8 01 

[M/j^i"^ J: 9 (c. *7Af3-^i3Sy f i2n7f3-^i7<^)i)£li, El 
2 XtmLfz *7A7K1/X7n- KIUS& 2 0 Stfn 77K^fn - K0j& 2 

6 timmmxJb&o *7Af3-^i 31^207^-^1 7ii, 

J±Vcc2-etfrfN-&o fir, *7Af3-^13ii ( (i + l) h(7)^7 
AT Klx^<§-S§-C A 0 ~C A i £-rn- KLTTJ^AT KVTxfn- Klf-5§-£# 
£o I(0*7A7Kl/7,f3-Ki^; 77^Ail^C S L 0~C S L ntc^- 

[0 0 8 1 ] 

7J7A-f^-/l 3 ^Av^fr&T? ^ AT VU7.m j ^RZf%i2 n^f^n 
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1 7 tcA7J£*i<i>n-7T K l/^^omfiti, Vcc 1 1^;1/t)^Vcc2 1/^ 
^^^m^tLTv^ 0 iiyAT K^^ff CAO-CA i RZfu^T Mt^ 
RAO-RA j vymm^k-f&OtK mj±^[il^6 0, 6 1V&2> 0 
miU1^6 0^ 6 1 (i. m^mj±Vcc2 T'KlffcU Vcc 1 VOWii =, AT 
jffCAO-CA i RXfu^T Kl^f^RAO-RA j £Vcc2 WOV^m 
•tho mi±^HJi^6 0 (i, Ji ? AT VU^m^-C A 0 ~C A i (D&\£y h ( ( 
i + 1 ) \£ y h) ^fc^fW^/t I/^;Vv7 6 2$.cM wr— * 6 3 

Ut/^o U^>7 2 l±, # 9 AT Kl/;Mf-^comEEl^;i/£ Vcc 1 

l^;M*£> Vcc2 l^;WC^3&1"£ 0 J/;^>/W6 3(i, l/^Ul' v 7 

6 2 <D# i ti*%M'$-Z>o fit, >ys-^ 6 3 <7){±l7J^ ? # ^ A t"*3 — V 1 3 K 
5-7Lhti2>o mJ±^0S&6 1 (±, n>7T KP^jS^R A 0 -R A j <D&\£y Y 

( (j+1) m^WfhfifzU^OUiyy MSS&6 4$.cM 6 5 

l i/^ji/^^Vcc2 i/^;n:'Mt^>o £ tz<i 6 5 (i, v^ov-yy h 13 

4 <7)ttl7J*^$s-r-5)o fit, ^ 6 5<7)th7J/6 ? ^2 n^-Tn-^l 

7 ^-^-A^tL^o 

[0 0 8 2] 

T WMm^Tklfv VT YVMt^tnWi.V^fr-'k Vcc 1 V^;i^<bVcc2 
JWC'MLti/^o -e LT-ec7)#:^Vcc2 V^K?)*7A7 K l^lf -^cKu >7 

[0 0 8 3] 

^ifi^i 2 z> -7 7 ? v ^ ^ >; <d y 'u y ? m-e& z> o 

[0 0 8 4] 

M7F~t^> <£ 7 ^'j-fe^T W 1 lii, ( (m+l) x (n+1) , HL 
KfWbti/i-fel^ ^ S E L, MM0Sf7>y7^6 6^LTV^ o 
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, BH4-CI4 (2X2) iW^^'J-fc^rn^BLK^^^LTi/^^ i 
[0 0 8 5] 

^O^t'J-t^rn-^cn, (4X2) ^O^^'J -b;WMC7^t*LTv> 

d<7)m^— «i:«ff, fOx.^8^^ 1 6ffi^Xi>&< , &5£$*L£&OT-fi& 

fit, 2 > t 'J -b > 'J -b ^ h 7 > y ^ ^ M T O K 1/ ^ 
, 2 n — 7J ;nf M,|L B L 0 , L B L 1 fc**L-e*LgM£$ tiX\t*& 0 n - 
y MLB L 0, LBL 1 j»j±-t 1/ * * S E L *U «f4M 

05 h7>y^^7 lOt'W^LT, lln^fn-n 6^M£tiT 

[0 0 8 6] 

«i$a/;4oOMOS 67-7 0 &<Bx.TV>& 0 1"&t>*>. MO 

2ro«M£ *u M0Sb7>y^^6 8 coiIMof^^MO S F7>y^^ 

6 9 <&«ift0J»©— SUcgMfcSfL, MOSh7>y^^6 9 OWaEjgKOllfeii** 
MOS YJZ/VX* 7 0<Dmffi.m&<D—Ml,z&&i2tLX^&o MOS h7>'^ 
? 6 7, 7 Hi, Hi n-y-rn-^l 6 KSMSSfl, MOS 

*6 8, 6 9©y-Mi, ^7Arn-^l 3i:gi$tLtv^ 0 f Lt, MO 
Sh7>y^^6 7tM0Sf7yy^^6 8 KK, WJ£i"*^* 

•J-b;V7'n-;^BLK(0n-*jHf 7 MLBL 0j&*8M£$*l, MOS h^>v 

^BLK^D-*^ y MLBL 1 *LT>>* 0 -bl/^^SE 

LC9MOS h 6 7, 7 0<7)iSli, #§&*ffl^n-^;nf y h|w 

GBL0-WGBL (2n-l) OV>i*;ftjMlgM£3;h/CV>&o tiMi^n 
MWGBL0~WGBL.(2n-l) O-e^-TtUi, |S|— ?IJfc£>& 
•fe * S E L COMO Sf7>yX^6 7 S fcliMO SF7>y^^7 0 omj-jft 
^E&O«^ifcii^Mi-^ 0 fit, tiM^n-^i/tfyHWGBLO 
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-WGBL (2n-l) »»±, ##&*ffi^n tr y MftttKWt 
^»#&*IhIK1 5t:fl$^itv^ 0 MOS h7>^^ 6 8 tMOS 

h7>^^ 6 9(Dmmy- kki±, a*aiLfflyn-^e7 m^rgbl o 

-RGBL (n-1) ^gi?tLti/^ 0 I^ti5Lffl^n-ys-;Kf y MRGB 
LO-RGBL (n-1) (DZtLfTtUt, |WJ — £ljK*&-fe * S E L fcjstt* 
MO S h 7 ^ 6 8 tMO S h 7 >vX 6 9 fco&jggy- K£#ii8Mfc1- 

&o ^LT. If^-ffi Li^o-;s>h* 7 M£r GBL 0-RGBL (n-1) <D 
— -e^L-TttMO S I^7>yX^6 6^tSigK^Lr-t>X7>ri 4 
izlgmztix^&o #MOS h7>y^^ 6 6©y- hlt&M&ffiZti, mi n 

[0 0 8 7] 

*1 6*i, #§&*I^Hi5^T, 7-mWL0-WL (4m 

-1) <7>v>-f*L^£}iiRU II?L^7-mi:lE«t^o tl/^ 
* S E Lrtc7)MO S>7>^^ 6 7, 7 0«y- b Clff^Mf-So IC, 

[0 0 8 8] 

*7Afn-f 1 3 (i, fX^ffl LBf S ELrt(OMO Sf7 

>y^^ 6 8, 6 9^f *itf*&jg#lU LfcMO S h J y V 7*9 (OY— h 

k*ee „ 

[0 0 8 9] 

ilJK5r|o]±-ei^o fit, *«lStw^»t4*9 1 3Wil, ^2 

D7f*n-^i6, wc^tk z<D§£m<vmi7bmm3<DmMfmxm.w 

[0 0 9 0] 

£ fc, ±IE» 1 3 OHife^S-eti, f^yyX^ST^^'Jt^ 

h 9 >^^MTO 2 h 7>y^ ^ £#try< t'j -fe^S:^ 7 9 y vj.* 
■=eV<&»#*WKWTS£9JLfco Lt>U ±iEHJfi^3BI*±. NANDI77 y 
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^^.^^ytcjiffli-^it *m**o mist*, m mmm 3 <DnMMm<vm 3 

WMMIZ&Z 7 7 y ya^'J^yn y 7mx£> *) , NANDS77'; ya^ 
[0 0 9 1 ] 

0^1-4 J: dt-, ^^'J-fe^TW 1 1 *±, tSSfcONAND-fe;i/*fltx.TV^ 
o NAND-b;Hi, 2o<7)IKF7>y^^STK ST2t, MflO^^'J 
t;l/h7>yy;^MT^tLti/^o Ell 5T*li, SflO^t'J-b^f?^^ 
*^*#^£WiWTIfclKL£rt 5 \ -e<7>M: 1 610^3 21®T^&<, P£te2*l 
**O-C(i^v> 0 ttl<7) > € 'J -b 7 > v ^ ^ MT li, M$lh?>i?A9 S 
T 1 OV-^tSK h 9 S T 2 (7) K W > tOM^fi^J^^tL-rv^ 

o ■€* LT> ^ijtc^^^l^ h 9 * S T 1 <D Kl^f ymi&tf^y Mftfc* 

M&WiZti, h 7 S T 2 Oy-^Ja^v-^aftKgMfcSftTv** 

o ^^'J-b^f^y yX ^MT&tfaMR h 7 > * S T 1 , S T 2 (i, #2»# 

T, ^ -=e 'J -fe;w h 7 9MTKis^Xlt, 7 n -f- > 9~Y- h li V 7 > V 
X 9 &IZ frmzti. MIR V y yV7s9 S T 1 , ST2i:fc^Ttt, V-YWjiH 
•CP^1"*feO|BI±T?*jl»jR$tLT^-6o 5 ^>v** ST 1 , ST 

2 twis^rti^ 7u-r^ ^7?- y tmmr- y ttim^&Hzmmztix^z 

o LT, fWJ — ft H^Z** V 7 >V?s9MT<nm®7- hi±«7- Mftfc 

R— tf^ab^M^h7>-v^^ ST 1, S T 2 0$lJi^- Mi, 
*ti*ti*l'9 hy- MIS GD, SGSK&ilSM^SfiT^&o -eoHfeOfltafc 

[0 0 9 2] 

±12?) J: 9 ^NANDI777 ya^'J^t^oti ±ffi* 1 T^MIg 
3<7)H»^7&^fflpTfg-e^^o *7Afn-^l3Mll> W>2 

Ell n:^ttti:f^:H ? ffi*l»o 
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[0 0 9 3] 

MK. ±IS^W^J±, 2o<7)Mh7>y^^ STl, ST 2, Ml^ 
^^'J-bi^7 >yX^MT<7)3 0(7) h 9 y V 7\ 9 &^ts- * -t'J 7 

[0 0 9 4] 

7>v**ti, 2o<7)Mh7>y^^STl, S T 2 ?5 5 \ * -fe^ h 5 >>> 
7;?MT£#efr J; 9 CLt, E^J^M^tLTV^o |Bj-^iJfc^^3g^b 7>v^ 
* S T 1 O K W >ffMfi tf y h#4l«il^£ti, 3§#I h7>^^ST2<7) 

K^StB^- h SrWLTV^ 0 r- H±, r- h ^W±^ff^$ *Lfc 7 n 
^ ^XT^mUt®^— h i: ^^-/^-ev>^> 0 fLt, ^ ^ 'J -b;w h 9 > 9 MT K*5V» 

ti, st2 jci3v»-ct±, 7- m^rr^t?»«"t* <>ora±-c*as?«$*Lr^ 

<5>o ifcSi)?f7>^^STl N ST2C*V»-CI±, 7D-fr/7y-fi 
©TCP**- h i:* r «^CWtcSjR$*LTv^o PI— Tf ^ * V -b^ h 7 * 

Tl, ST 2 <7)«P^- Mi, ■Zti-eti-tU? Yr~ M&S GD, SGSK*iI 
Sf«$*it^4o fOtwfKi, ±SE»17I;M»3 0||Jfi^3Ki:rat5|-C**o 
[0 0 9 5] 

■±JBtf> i^^77 7ya>^'J <E>^-e#> otk ±IE^ 1 7^Mf£ 3 Olif 
^16, 17 ItZ&ttiZ 1/^;V7 7 MUg&fc, 03, 117, B97^IU 1 1 fcjp 

-r mm \z+ %> ^ t &m * & 0 
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[0 0 9 6] 

-tlEHM^Ji. NORl77r>a>*'Jff)^[:ilffiT*^o El 
1 7(±, H 17^jM^3 (OmMMB^mS^mK^^y^ y ya^'J^rn y 



[0 0 9 7] 

**-H±, ^- h M±^ff^ £ ti£ 7 n - > ^r- h t , 7o-fr/ 
[0 0 9 8] 

±f£<7) i;HNORl77 r>i^'J^t*oTi, ±ffifll 3 
1 6 K&itiZ W->7 MalK*, El 3, EI 7. E19 7^ME1 1 1 H^-Tfll 
[0 0 9 9] 

5E^, ±ffi^i&^Sfiy 9 -7 ya^^'J /ftfC& < . ^JilfDRAM (Dynami 
c Random Access Memory) K&jgffiai^&o Ell 8 »i; % 1 Jb^M 3 <DMWM1& 



[0 10 0] 
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ffij&*-t;u h 9 * C Toy-*K8sRS*L-cv**o fit, |W|— tc£>&-t 
[0101] 

nT^-C**o 1" *5Af3-/l 3S^i lD^f'n-f 1 6 H-g-^tL 

& M;Vy7 M3J&£, 0 3. HI 7 > H 9 7^01 1 K^"t«j£K:-r& £ t&m 

3$^ <?> 0 

[0 10 2] 

±SB*l^M*3 0^Jfe^Sgt±, y^fALSnail-e^o Ell 
[0 10 3] 

tLtv»4 0 ^ 0K^H(±^Jx.{f C P U 8 1 m^hKX^h 

'ilO, 01 6 £fflv>TIft^L£. 3OC0M0S h7>^^^tf777va 
p<^>; 8 2. RZ/m 1 5 ^v^iL/:NANDl7 7 7 ->jl^^E'; 8 3 
tt^tLTV^ 0 77r/a^ ; 6 , J10W>€nMJ, ^^(D&l h ^>vJ^^ 

£v^ 0 ^(Dfzfr, 77 7->a^'j l oti, ffi&OSKmUB&Kinj^-cv**,, HI 
1 9i:^ti9CCPU8 1 fcFJ— ^ Lfc^ti, 75r>a^ij 

1 0£CPU8 1 O77-A7x7^^Mt^R0Mt 
o 7 9 ? va^t'J 1 0<7)Kj^iiJS7) ? iiv^7t:^, CPU8 1#RAM4^H$ 

»K y7.fALSI(7)l^J|^|S]±T-^ 0 777ya>^'J10IJ> 
77 7ya«'J8 2 RZ/N ANDl777ya^^'J 8 3 R— <7)^,tXS 
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[0 10 4] 

%ts, mz.tfu i?y tmmmxiL cpu8i^soii«±cftu * 

* V fS«-C*±> #^'J 1 0, 8 2 , 8 3 £^;i/?<7> v rr >3&K±lC3gj£ Lt 
[0 10 5] 

K (iff* o^pgf on^i^ s n-cis «9 , gg^ s «&o*j&g?# n £ tt * aM 

mumftfr ^fr<Dmmm$mmz tix i> , mmm^tk lxo t-t& mm 
vrnxm^tzmmfimfcx § . ^mm^omxm^ btix^z h ti& 

[0 10 6] 

im i ] z<D§tw<on i ommmm^m^ 7?r>a^ u^/n ? m 

o 

[0 2 ] £ <D§&m<D%i 1 (DmMMM^h yyyis^J^i) <D— Ui¥M<D 
HU&IHo 

[0 3] 1 (OIM iCf 7 7 7 y a ^ * U Ofi^ 1/^ 

*->7 MaIK<^iaKllIo 

[0 4] El 3 C^fl/^^y7 MUj&tCfclt^ -^^> * >f A^- * - 

ho 

[EI 5] l"*;w>7 MUfi&^HHe&HIo 

tBSE#2 003-30 93481 



Wffi. 2003-165152 



^-v: 35/ 



106] ei 5 i:^ti/^^->7 hmmz&vz^ &m.m-%<o*j 
[[H9j z<7)mn<Dm3<Dmmmjzi%z>7y yis^^^vcomz-zu^ 

[0 10] 3 1 If 7 7 7 Va^^ 

[mi 2] ^ km y^-?<D®$&m 0 

m 1 3 ] z<D5&m<Dm 1 Jb^m^^mmnm^m 1 mm\^z> yyy 

v ^ confix. & D^f'n- yRz/x 7Af^- rom^EIo 

[an] icouBjo^ 1 717^11 3 <Dmmfm<vm 2 mmK&z> 777 
[m 1 5 ] z<D%m<vm 1 ^Mfs 3 (DmmMm^m 3 mm^&h 777 

v ^ ^E'J y ^0 O 

[ii6] r <D%m<vm 1 7iM^ 3 oiiiioi 4 mm\mz> 777 
[si 7] ^ oftmom 1 ^if 3 (ommfm^m 5 mm^mz y?y 

i/j.**V<Dy*Ki y? |Uo 

[sis] z<D^m<vm 1 3 (D-mmm^m 6 mmiz&z dra 

M^)7n 77I0 

[0 19] i^07lO^17!;^3^^»^<7)S7|^!l^>i>7 7-7 

^ii^.y7;fA LSI corn y ^0 O 
[^-Sj<oiftBJ?] 

1 0, 8 2. 8 3-75yya>€'J, 1 l->€'J-b;V71/>f, 1 2-*7 
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A-blx^^ 13-*7Af3-^ l 4 — • fe>*T>7\ 1 5-##^0g§ 
, 16, 17-n^f3-^ 1 8-V-^IK7^^\ 19, 21, 27, 6 
0, 6 1 -mj±^miIIS§, 2 0-77 ^ AT Kl/^fn- K@i&, 2 2 , 2 8, 3 
2 -NANDy- h, 2 3, 2 5, 2 9, 3 1 , 3 3, 3 5, 4 6, 4 7, 5 1 
, 5 2 , 5 5, 6 3 , 65— -T>^'-^, 2 4, 3 0, 3 4, 6 2, 6 4-1^^ 
frz/y MUS§, 2 6-o^T Kl/^r-'n- KIUS&, 40, 41, 53, 54, 6 
6- 7 1 , 9 2, 9 3- nft^^MOSb7>y^^, 42-45, 90, 9 
l-pft^MOSF7>y^^, 4 5 0 

5 6, 5 7-7D77N>a-^, 8 0-y^f ALS I, 8 1— CPU 
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15 
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Sense Amplifier 
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[HI 3] 



Vcc2 



Vcc2 



j— 1|>— 44 45—<|h 

42 n J43 



IN(Vcd) 



B1 




C1 



40 ± ^ X 



24,30 
i 



47 



OUT(Vcc2) 



[HI4] 



IN 

Node A1 

(/IN) 

Node B1 
Node C1 



• I 1 



■Vcc1 



■Vcc2 



,At1 



t1 t2 



time 
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[EI 5] 



Vcc2 Vcc2 



42 



B1 



IN(Vcd) 




43 

C1 



40 



^4 

46 -=L 



OUT(Vcc2) 



[me] 



IN 

Node A1 
(/IN) 

Node B1 
Node C1 



i I 

if 

i i 

i i 
i i 
i i 



i i 
i i 
i i 
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t1 



t3 



Vcc1 



Vcc2 



time 



At2»At1 
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7] 



Vcc2 Vcc2 



i— 1|>— 44 45~<|l — I 



24,30 



i 



48 



B1 



IN(Vcc1) 




43 



49 



_Lr- 47 



4F 



40 



C1 



A1 



a- 



OUT(Vcc2) 



-±- 46 -dr 



41 



28] 



24,30 

i 



IN(Vcc1 ) 



Vcc2 Vcc2 



48 



-|[>— 44 45~<|h 



~5T 

\ 

50 



42 



B1 



J 43 



C1 



51 52 ! 40 ± 46 ±41 



47 



OUT(Vcc2) 
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[0 9] 



IN(Vcc1) 



STBY 



Vcc2 Vcc2 



HE- 44 4 5-<ih 

4 £L- -^ 3 



24,30 



B1 



C1 



4 ° 46 41 



47 



OUT(Vcc2) 



53 ± 5 > 54^ 



1 0] 



Vcc2 Vcc2 



24,30 




-=b- 55 
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[in] 




OUT(Vcc2) 



IN(Vcd) 



STBY 



55 ™± 



[0 12] 



IN2 



Vcc1 

IE -90 

/STBY |[>~91 

STBY |r~92 

IL-93 



56,57 



OUT2 
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1 3] 



CAO 
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| Decoder 



Memory 
J Cell Array 



ttlfE# 2003-3093481 



#SI 2003-165152 



^-v: 9/ 
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1 5] 
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CD 

8 
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O 
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Sense Amplifier 
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CSL1 
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15 
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^-vl 14/E 



1 9] 



80 
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mm 

mm] mw&m z &i±-e § & £ n^-r 2>zt 0 

1-^.^2, #3MOSh7>^^ 4 2, 4 3 t MC7 
*te-^KM& L*:A2Mf ^A^J $ *l, ««Ei(SKO— Ji^fBH 2 M O S h 5 > 
* 4 2 ^m^^O^S-^frfe^ 3M0Sf7>yX^43®y-F fcft 
*SE$ *«tigftOife»5^ilt«fi:H»fig$ *Lfe» 4M0S f , 7>yXj'4 0 <h 
, y- h K^iSA^Hf -^ ? A2J $ *U m^f JS^IS^ 3 MO S h 9 > v 

* * 4 3 OlfMoM, tuie^ 2M0Sf7>y^N2 <Df - h , ^.^H 
1 7- K^tc^^tL. «-ML^<7)M/6^ttmf5z:^^i!^tt7c^5MO S 
> y'^NU, HfTffiA^lf -^Kffrg L"C> miB^ 2 , I3MOS h 7 > V 7 *? 

^(DmmwmmiiLfDm&zmmir&M 1 ;w 4.45^ £^tx.& 0 

\WRm\ El 3 
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